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INTRODUCTION 

This  r e p o r t  conta ins  a d iscuss ion  of t h e  s i g n i f i c a n t  anomalies noted 
during t h e  Apollo 9 mission. The d i scuss ion  of t h e s e  i tems is d iv ided  
i n t o  t h r e e  major areas: 
government-furnished equipment. The s t a t u s  of t h e  open anomalies w i l l  b e  
maintained i n  t h e  Anomaly S t a t u s  Report. 

command and s e r v i c e  modules , l u n a r  module, and 

COMMAND AND SERVICE MODULES 

PROPELLANT I S O L A T I O N  VALVE CLOSURES 

Following s e p a r a t i o n  from the  S-IVB, t h e  crew r e p o r t e d  a c o n t r o l  
problem which had lasted f o r  about 1 2  minutes dur ing  t h e  t r a n s p o s i t i o n  
per iod .  The crew f i r s t  no t i ced  a l a c k  of c a p a b i l i t y  f o r  t r a n s l a t i o n  t o  
t h e  l e f t .  
dary p rope l l an t  i s o l a t i o n  valves  and t h e  quad D secondary valves were i n  
t h e  "barber pole"  o r  c losed  pos i t i on  ( f i g .  1). 
and t h e  system performed normally t h e r e a f t e r .  These va lves  had been 
opened during f i n a l  checks p r i o r  t o  launch and were v e r i f i e d  t o  be open 
by t h e  crew j u s t  p r i o r  t o  sepa ra t ion  from t h e  S-IVB. 

The p o s i t i o n  i n d i c a t o r  f l a g s  f o r  t h e  quad C primary and secon- 

The valves  were opened 

P rope l l an t  usage and quad temperature data showed t h a t  all fou r  
quad C valves were c losed  and t h a t  quad D w a s  performing normally be fo re  
t h e  crew opened t h e  p rope l l an t  i s o l a t i o n  valves, P rope l l an t  may be sup- 
p l i e d  from e i t h e r  t h e  primary or secondary tanks  and only t h e  secondary 
t ank  valves  were c losed  on quad D.  
a f ter  t h e  valves  were opened v e r i f i e d  normal ope ra t ion  of quad C.  

Angular rate d a t a  t r a n s m i t t e d  s h o r t l y  

The fol lowing p o s s i b i l i t i e s  expla in  t h e  va lve  c losu res  : 

1. Momentary, i nadve r t en t  switch a c t u a t i o n  by t h e  crew - This is  
not very l i k e l y ,  as both t h e  Commander and t h e  Command Module P i l o t  made 
a cu r so ry  check of t h e  panel  a f t e r  t hey  exchanged seats, and n e i t h e r  noted 
any d i sc repanc ie s .  

2. Momentary switch c losu re  caused by contamination - N o  p a r t i c u -  
l a te  contamination was found i n  the  swi tches .  

3. E l e c t r i c a l  t r a n s i e n t s  - This has been d iscounted  because of 
t h e  power requi red .  

4. Reduced l a t c h i n g  f o r c e  - T h e  p rope l l an t  i s o l a t i o n  valves  i n  t h e  
command module r e a c t i o n  c o n t r o l  sys tem a r e  i d e n t i c a l  t o  t h o s e  i n  t h e  serv-  
i c e  module system. To determine whether t h e  magnetic l a t c h i n g  f o r c e  of 
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t h e  valves  could have been d e t e r i o r a t e d ,  t h e  valves  on command modules 
103 and 104 and t h o s e  from s e v e r a l  ground t e s t s  were checked. Resul t s  
compared favorably with o r i g i n a l  acceptance t e s t  d a t a  on t h o s e  p a r t i c u -  
lar va lves .  

5 .  Valve c losure  caused by mechanical shock at  sepa ra t ion  of t h e  
command and s e r v i c e  modules from t h e  adapter  - Shock tes t s  were run on a 
s e r v i c e  module r eac t ion  c o n t r o l  system valve t o  e s t a b l i s h  t h e  leve l  of 
shock t h a t  would be necessary t o  cause a normal valve t o  c l o s e .  A c ros s  
s e c t i o n a l  view o f  t h e  valve i s  shown i n  f i g u r e  2 .  Resul t s  o f  t h e  t e s t  
i n d i c a t e  t h a t  a shock of about 80g could cause a va lve  t o  c l o s e .  The 
shock r e s u l t i n g  from t h e  pyrotechnic  charges used t o  sepa ra t e  t h e  command 
and se rv ice  modules from t h e  adapter  m a y  have been between 40 and lOOg 
(ana lyses  t o  r e f i n e  t h e s e  values  a r e  i n  p r o g r e s s ) .  

The most  probable cause of  t h e  inadve r t en t  c losure  w a s  t h e  shock at 
sepa ra t ion  from t h e  adapter .  Apparently,  t h e  shock i s  of s u f f i c i e n t  mag- 
n i t u d e ,  d i r e c t i o n ,  and l o c a t i o n  t h a t  i t  could have caused t h e s e  valves  t o  
c lose .  The p a r t i c u l a r  va lves  t h a t  might c lose  a r e  a func t ion  of t h e  nor- 
m a l  l a t c h  force of t h e  valves  i n  ques t ion  and t h e  a t t enua t ion  and d i rec-  
t i o n  of t he  shock from t h e  sepa ra t ion  at t h e  l o c a t i o n  of t h e  valve. 

The Apollo Operations Handbook (AOH)  w i l l  b e  changed t o  i n s u r e  t h a t  
t h e  crew check t h e  p r o p e l l a n t  i s o l a t i o n  va lves  immediately after separa- 
t i o n  and t h a t  t hey  reopen any valves  which m a y  have closed.  

This  anomaly i s  open. 

S C A N N I N G  TELESCOPE SHAFT DRIVE PROBLEM 

The "degrees" drums of t h e  t e l e scope  s h a f t  angle counter  on t h e  op- 
t i c s  cont ro l  p a n e l  f roze  at 64 degrees on t h e  f i r s t  day of t h e  miss ion .  
The "tenths" drum continued t o  r o t a t e  ( f i g .  3). During an alignment o f  
t h e  i n e r t i a l  measurement unit on t h e  second day, t h e  s h a f t  d r i v e  mechan- 
i s m  stopped i n t e r m i t t e n t l y .  I n  some c a s e s ,  t h e  u n i v e r s a l  t o o l  had t o  be  
used t o  operate t h e  o p t i c s  manual. a d j u s t  screw t o  f r e e  t h e  mechanism. 
The d r ive  mechanism p e r s i s t e d  i n  jarmning i n t e r m i t t e n t l y  u n t i l  t h e  f i f ' t h  
day, a f t e r  which t h e  problem disappeared. 

The o p t i c a l  u n i t  assembly w a s  removed from t h e  s p a c e c r a f t ,  and e l ec -  
t r i c a l  d r ive  t e s t s  showed t h a t  t h e  dr ive  mechanism w a s  f ree .  When t h e  
u n i t  w a s  disassembled, t h e  p i n  from t h e  " tenths"  drum of t h e  counter  gen- 
eva mechanism dr ive  ( f i g .  4) w a s  found wedged i n  a s p l i t  gear  on t h e  d r ive  
s h a f t  of t h e  one speed r e s o l v e r  i n  t h e  t e l e s c o p e  gear  box. 

The problem r e s u l t e d  from an out-of- tolerance condi t ion  on t h e  hole  
i n t o  which t h e  p i n  w a s  p r e s s - f i t .  The counters  f o r  command modules 106 
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and subsequent and l u n a r  modules 5 and subsequent w i l l  be  r ep laced  wi th  
u n i t s  which have been s p e c i f i c a l l y  in spec ted  f o r  t h i s  cond i t ion .  This  
anomaly i s  closed.  

LOSS OF AUTOMATIC CRYOGENIC HYDROGEN PRESSURE CONTROL 

During t h e  f l i g h t ,  t h e  automatic p re s su re  c o n t r o l  system i n  t h e  hy- 
drogen t anks  f a i l e d .  The l o g i c  of t h e  c o n t r o l  system ( f i g .  5 )  i s  such 
t h a t  t h e  p re s su re  switches i n  both tanks  must c l o s e  i n  o rde r  f o r  t h e  
h e a t e r s  t o  be a c t i v a t e d ;  however, opening o f  only one p res su re  switch 
w i l l  d e a c t i v a t e  t h e  h e a t e r s .  The f i r s t  i n d i c a t i o n  o f  failure w a s  no ted  
at 93 hours ,  s h o r t l y  a f t e r  t h e  i n i t i a l  undocking, when t h e  h e a t e r s  were 
not  au tomat ica l ly  a c t i v a t e d  ( f i g .  6 ) .  A t  approximately t h e  t i m e  o f  t h e  
f i n a l  lunar module undocking, a l l  hydrogen t ank  h e a t e r s  came on and pres-  
s u r i z e d  t h e  t a n k s  t o  about 2'70 p s i a ,  which r equ i r ed  t h a t  the  h e a t e r s  be 
t u r n e d  o f f  manually. 

As  a r e s u l t  of t h e  automatic  pressure  c o n t r o l  system f a i l u r e ,  t h e  
hydrogen p res su re  w a s  con t ro l l ed  using t h e  manual mode throughout t h e  
remainder o f  t h e  mission.  

Since t h e  f i r s t  failure (failure t o  t u r n  on)  would have r equ i r ed  
one p res su re  switch t o  f a i l  open and t h e  second failure ( fa i lure  t o  t u r n  
o f f )  would have requi red  t h a t  bo th  pressure switches f a i l  c losed ,  t h e  
switches can be  ru l ed  out .  The most probable  cause f o r  t h e  failures w a s  
an i n t e r m i t t e n t  condi t ion  i n  t h e  motor or i t s  con t ro l  c i r c u i t  ( i nc lud ing  
t h e  power l i n e ,  ground, and t h e  t e rmina l  board f o r  16-gage p i n s )  r e s u l t -  
i n g  from t h e  undocking shock (see f i g .  5 ) .  Sixteen-gage t e r m i n a l  boards 
have been t h e  source of i n t e r n i t t e n t  contac t  during veh ic l e  ground tes t s .  

No c o r r e c t i v e  ac t ion  w i l l  be  taken f o r  Apollo 10;  t h e  tank  p res su res  
can b e  c o n t r o l l e d  manually by e i t h e r  t h e  h e a t e r s  or t h e  fans i f  t h e  auto- 
matic system fa i l s .  

This anomaly i s  closed.  

ERRONEOUS DOCKING PROBE INDICATIONS 

During i n i t ? . d L  undocking, t he  Command Module P i l o t  p l aced  t h e  probe- 
ex tend / r e l ease - r e t r ac t  switch t o  ex tend/ re lease  , and t h e  veh ic l e s  began 
t o  s e p a r a t e  , i n d i c a t i n g  r e l e a s e  o f  t h e  probe-extend l a t c h .  However, t h e  
v e h i c l e s  d i d  not  phys ica l ly  unlatch L l n t i l  t h e  t h i r d  a t tempt .  Ind ica t ions  

fo rce  t o  e f f e c t  phys ica l  separa t ion .  
&I^^& L L -  - - - - . L - l - .  _-^" 

alc  bust, t , l h t :  b w L l r c I 1  w w  u u u  held iii positioii lofig eiio-&i foi- a segai-atiiig 
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The second discrepancy occurred p r i o r  t o  t h e  l u n a r  module docking 
maneuver, when t h e  Command Module P i l o t  p laced  t h e  switch i n  t h e  r e t r a c t  
p o s i t i o n  i n  prepara t ion  f o r  docking. 
showed "barber po le ,"  i n d i c a t i n g  t h a t  t h e  probe w a s  no t  cocked f o r  dock- 
ing .  This  i s  f u r t h e r  evidence t h a t  t h e  ex tend / r e l ease - r e t r ac t  switch 
w a s  not  ac tua ted  f o r  a s u f f i c i e n t  t i m e  t o  a l low t h e  docking probe t o  
f u l l y  extend.  Cycling t h e  docking mechanism produced t h e  proper  gray 
d i sp lay  ind ica t ion .  

I n  t h i s  p o s i t i o n ,  t h e  d i sp lay  

The design w i l l  a l low t h e  l a t c h e s  not  t o  cock during undocking i f  
t h e  r e l e a s e  motors a r e  not  energized s u f f i c i e n t l y  long f o r  t h e  l a t c h e s  
t o  s p r i n g  back t o  proper  a t t i t u d e  for cocking. 
uncocked ( la tches- locked)  conf igu ra t ion  which e x i s t s  when docked. 

The system r e t u r n s  t o  t h e  

The Apollo Operations Handbook (AOH) has  been changed t o  inc lude  t h e  
requirement f o r  ho ld ing  t h e  ex tend / r e l ease - r e t r ac t  switch i n  t h e  extend/  
r e l e a s e  p o s i t i o n  u n t i l  phys i ca l  s epa ra t ion .  

This  anomaly i s  closed.  

MULTIPLE COMMANDS NOT ACCEPTED 

A t  approximately 109 hours ,  t h e  s p a c e c r a f t  would not  respond t o  mul- 
t i p l e  up l ink  real-time commands. Ten hours l a t e r ,  t h e  crew cycled t h e  
power switch t o  t h e  command system, r e s t o r i n g  normal opera t ion  ( f i g .  7 ) .  
The f i r s t  of mul t ip l e  commands w a s  rece ived  by t h e  command rece ive r ;  how- 
ever ,  a message acceptance pu l se  w a s  no t  t r a n s m i t t e d  t o  t h e  ground rece iv-  
e r ,  which i n  t u r n  sends a s i g n a l  t o  t h e  ground t r a n s m i t t e r  t o  send t h e  
next  command. The ground ove r r ide  func t ion  w a s  used on s e v e r a l  occasions 
t o  t r ansmi t  t h e  next command; however, t h e  spacec ra f t  s t i l l  d i d  no t  re- 
spond. The problem e x i s t e d  over numerous ground s t a t i o n s  and a l s o  w a s  
experienced once p r e f l i g h t ;  consequently,  it has been i s o l a t e d  t o  t h e  
f l i g h t  hardware. 
t h e  discrepancy. 
by A p r i l  2 5 .  However, no c o r r e c t i v e  a c t i o n  i s  a n t i c i p a t e d  for space- 
c r a f t  106. 

A s  y e t ,  no conclusion can  b e  drawn as t o  t h e  cause of 
Tes t ing  of t h e  s p a c e c r a f t  hardware i s  t o  be completed 

This  anomaly i s  open. 

ENTRY MONITOR SYSTEM FAILURE 

The entry monitor system s t y l u s  d id  not  cont inuously cu t  through 
The accelerometer  ou tput  of t h e  t h e  emulsion on t h e  s c r o l l  assembly. 

e n t r y  monitor d r ives  t h e  s t y l u s  t o  s c r i b e  t h e  a c c e l e r a t i o n  ( g )  h i s t o r y  
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versus v e l o c i t y .  The emulsion on t h e  mlar s c r o l l  f i l m  i s  cured and 
kep t  i n  a dry atmosphere by enc los ing  t h e  s c r o l l  assernbly i n s i d e  a s e a l e d  
case  under one atmosphere of dry neon gas t o  main ta in  t h e  p rope r  cons is -  
tency  of t h e  emulsion ( s e e  f i g .  8 ) .  The c h a r a c t e r i s t i c s  of t h e  emulsion 
change i f  moisture  i s  absorbed, causing t h e  substance t o  harden.  

A l e a k  w a s  found i n  t h e  scroll assembly p o s t f l i g h t ;  t h e  leak would 
allow t h e  case t o  b r e a t h e  moisture  i n s i d e .  A l e a k - t e s t e d  s c r o l l  assem- 
b l y ,  wi th  a f i n e r  s t y l u s  p o i n t  which w i l l  p e n e t r a t e  ha rde r  emulsions,  and 
s e v e r a l  o the r  minor modi f ica t ions  w i l l  b e  i n s t a l l e d  i n  Apollo 10. 

This anomaly i s  closed. 

INDICATED SERVICE PROPULSION PROPELLANT UNBALANCE 

During t h e  t h i r d  f i r i n g  of t h e  s e r v i c e  propuls ion  engine ,  t h e r e  were 
e i g h t  master alarms from t h e  p rope l l an t  u t i l i z a t i o n  and gaging system 
i n d i c a t i n g  an excess ive  p r o p e l l a n t  unbal.ance ( f i g .  9 ) .  

A l l  t h e  master  alarms a r e  expla inable .  The f irst  & a r m  was caused 
by p r o p e l l a n t  l e v e l  i n  t h e  capac i t ive  measuring t u b e  not  reaching  t h e  
s e t t l e d  l e v e l  s m n  enough after s t a r t -up .  The next f i v e  alarms, shown 
i n  f i g u r e  9 ,  r e s u l t e d  from an e l e c t r i c a l  ze ro  b i a s  i n  t h e  o x i d i z e r  meas- 
u r ing  c i r c u i t  after s to rage  t ank  deple t ion .  Thus, continuous alarms on 
t h e  primary gaging system caused t h e  crew t o  switch t o  t h e  auxiliary 
system, which employs p o i n t  sensors at d i s c r e t e  l e v e l s  i n  t h e  t a n k s .  

A l e g i t i m a t e  unbalance caused an alarm during t h e  a u x i l i a r y  system 
o p e r a t i o n ,  as noted. Also, switching back t o  t h e  primary system r e s u l t e d  
i n  another  l e g i t i m a t e  a l a r m ,  even though t h e  zero b i a s  ex i s t ed .  

Master alarms and caut ion  and warning i n d i c a t i o n s  from t h e  propel-  
l a n t  u t i l i z a t i o n  and gaging system a r e  not  requi red .  Consequently, t h e s e  
f 'unctions have been cut  from t h e  system f o r  spacec ra f t  106 and subsequent ,  
as shown i n  f i g u r e  10.  

A c a l i b r a t i o n  and appropr i a t e  adjustment w i l l  be  made du r ing  pre-  
f l i g h t  s e r v i c i n g  t o  compensate for t h e  ze ro  b i a s  at  tank  crossover.  Ad- 
d i t i o n a l l y ,  procedures have been changed for t h e  crew t o  ignore  t h e  unbal- 
ance during t h e  f i r s t  25 seconds of a f i r i n g  t o  allow s u f f i c i e n t  t ime 
for p r o p e l l a n t  s e t t l i n g .  

This anomaly i s  closed. 
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MASTER ALARM DURING DOCKING 

A master alarm without a cau t ion  and warning annunciator  occurred 
co inc ident  with docking. No inpu t  w a s  i d e n t i f i e d  as be ing  i n  t h e  range 
of  t h e  caut ion and warning system at t h a t  t i m e .  The f a c t  t h a t  t h e  alarm 
d id  not  occur at  p h p i c a l  contact  bu t  during t h e  ha rd  docking r u l e s  out 
s t a t i c  discharge between t h e  two veh ic l e s  and i n d i c a t e s  a shock-sens i t ive  
condi t ion .  The master  alarm system i s  very s e n s i t i v e  t o  t r i g g e r  s i g n a l s  
and r equ i r e s  only a 5-microsecond p u l s e  t o  i n i t i a t e  an alarm. The cau- 
t i o n  and warning l i g h t s  r equ i r e  a continuous input  t o  i l l u m i n a t e .  A 
shock-sensi t ive i n t e r m i t t e n t  condi t ion  i n  one of about 60 inpu t s  could  
t r i g g e r  t h e  a l a r m .  

The caut ion and warning system has been removed for t e s t i n g  t o  de te r -  
mine whether any of t h e  components are shock-sensi t ive or whether any 
out-of-tolerance condi t ion  e x i s t s  . 

During docking t e s t s  at  t h e  launch s i t e ,  t h r e e  unexplained master 
alarms were experienced on spacec ra f t  106. 
t u a l  contac t  o f  t h e  luna r  module wi th  t h e  command and s e r v i c e  modules. 
Therefore ,  a recurrence i s  l i k e l y  during t h e  Apollo 10 mission.  No cor- 
r e c t i v e  ac t ion  i s  a n t i c i p a t e d  f o r  Apollo 10 at t h i s  t i m e .  

One w a s  a s s o c i a t e d  with ac- 

This anomaly i s  open. 

FUEL CELL 2 CONDENSER EXIT TEMPERATURE 

The condenser e x i t  temperature  f o r  f u e l  c e l l  2 w a s  ou t s ide  t h e  nor- 
m a l  range (155' t o  165O F) on numerous occasions.  This condi t ion  w a s  
similar t o  t h a t  observed on Apollo 7. Analysis shows t h a t  t h e  t r a v e l  of 
t h e  secondary coolan t  r egene ra to r  bypass va lve  ( f i g .  11) w a s  r e s t r i c t e d  
between approximately 4 and 10 pe rcen t  bypass between 88 and 191 hours .  
The condenser e x i t  temperature  remained wi th in  normal ope ra t ing  l i m i t s  
at all loads  a f t e r  191 hours .  The loads  a f te r  t h a t  t i m e  were relatively 
h igh ,  requi r ing  normal bypass valve modulation between 8 and 19 percen t .  

Previous ground t e s t s  and ana lys i s  of coolant  dra ined  from v i b r a t i o n  
and f l u s h i n g  operat ions of o the r  spacec ra f t  show t h a t  coolan t  loop con- 
t,miination buildup i n  the valve caused t h e  r e s t r i c t e d  t r a v e l  of  t h e  by- 
pass  va lve .  This contamination i s  p resen t  i n  t h e  form of ge la t inous  
phosphates and/or s o l i d  p a r t i c l e s .  

For Apollo 1 0 ,  t h e  r a d i a t o r s  w i l l  be  v i b r a t e d  and a volume exchange 
made 30 t o  45 days p r i o r  t o  launch ( t h e  Apollo 9 spacec ra f t  had only a 
volume exchange 45 days p r i o r  t o  launch) .  An i n - l i n e  change t o  use t h e  
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block I bypass valve, which i s  less s u s c e p t i b l e  t o  contaminants,  has  been 
made. 

This  anomaly i s  closed.  

DOCKING SPOTLIGHT FAILED 

The Command Module P i l o t  reported dur ing  t h e  l i g h t i n g  check p r i o r  
t o  rendezvous t h a t  t h e  docking ( e x t e r i o r )  s p o t l i g h t  on t h e  s e r v i c e  mod- 
u le  d i d  not ope ra t e .  Photographs of t h e  veh ic l e  during rendezvous showed 
t h a t  t h e  l i g h t  d id  no t  deploy. The c i r c u i t  b reake r  f o r  deploying t h e  
l i g h t  w a s  open at launch,  as spec i f i ed ,  t o  prevent  i nadve r t en t  deploy- 
ment, and t h e  breaker  had not  been c losed  p r i o r  t o  t h ?  at tempt  t o  deploy 
t h e  l i g h t  ( t h e  crew c h e c k l i s t  d id  not inc lude  c losu re  o f  t h e  b reake r ) .  
Other c i r c u i t s  powered through t h i s  b reake r  were e i t h e r  redundant or were 
not used u n t i l  l a t e r  i n  t h e  mission. Later,  t h e  b reake r  w a s  c losed  f o r  
ope ra t ion  o f  t h e  right-hand crewman o p t i c a l  alignment s i g h t ,  and t h e  
s i g h t  i n s t a l l a t i o n  opera ted  properly.  

The crew c h e c k l i s t  has been changed t o  inc lude  c los ing  of  t h e  c i r -  
c u i t  b reake r  p r i o r  t o  s p o t l i g h t  deployment. 

This  anomaly i s  closed.  

INTERNAL FLOODLIGHT MALFUNCTIONS 

The crew repor t ed  t h a t  t h r e e  of t h e  s i x  i n t e r n a l  f l o o d l i g h t s  m a l -  
func t ioned  during t h e  mission.  One became extremely hot  and emi t t ed  an 
odor. 
lower equipment bay f a i l e d .  The primary lamp cathode had completely d i s -  
i n t e g r a t e d  , i n d i c a t i n g  t h a t  t h e  lamp had been opera ted  excess ive ly  be- 
tween full dim and full b r i g h t ,  which g r e a t l y  reduces t h e  lamp l i f e  and 
causes  a diode t o  f a i l .  

P o s t f l i g h t  t e s t i n g  revea led  t h a t  t h e  primary lamp i n  t h e  r i g h t  

Because of a broken w i r e ,  t h e  secondary lamp on t h e  le f t -hand  couch 
would not  ope ra t e .  

The lamp on t h e  right-hand couch was r epor t ed  t o  be extremely hot. 
and emi t t ed  an odor. There w a s  touch-up p a i n t  on t h e  lamp, and dur ing  
p o s t f l i g h t  ope ra t ion ,  t h e  touch-up p a i n t  d i d  emit an odor. 
emit tance w i l l  b e  e s t a b l i s h e d  by t e s t s  i n  progress .  

The hea t  

Se7"rernl l s q s  k;Z."T been che2?2g:ei! e2 1\.>e11c 1!! becsLlse cf ' s e  Seycnd 
a 100-hour l i m i t  f o r  t e s t  and checkout. Lamp opera t ion  has been r e s t r i c t -  
ed  i n  t h e  Test and Criteria Document t o  t h e  dim 2 p o s i t i o n .  This  anomaly 
i s  open pending completion o f  t h e  heat t es t s .  



J L 

a 

COMPUTER RESPOPJSE TO DSKY ENTRIES 

The crew repor ted  two occasions i n  which t h e  computer d i d  not  re- 
ceive and a c t  upon d a t a  en te red  through t h e  d i sp lay  and keyboard assembly 
(DSKY). The f i r s t  case  involved a d i g i t a l  a u t o p i l o t  conf igura t ion  change 
before  t h e  s i x t h  s e r v i c e  propuls ion  maneuver. The d a t a  r equ i r ed  t o  i n -  
corpora te  t h e  intended change were keyed i n t o  t h e  DSKY and observed on t h e  
DSKY d i s p l a y .  Depression of t h e  ENTER key w a s  r epor t ed ,  bu t  t h e  auto- 
p i l o t  conf igura t ion  d id  not  change. The second case occurred during a 
s p a c e c r a f t  power-down pe r iod  when Verb 46 ENTER, which deac t iva t e s  t h e  
a u t o p i l o t ,  was unsuccessful .  The two occurrences are d i f f e r e n t  i n  t h a t  
d i f f e r e n t  f a i l u r e  or procedura l  e r r o r  c h a r a c t e r i s t i c s  would be  r equ i r ed  
t o  produce t h e  r epor t ed  symptoms. A depression of t h e  ENTER key t r a n s -  
mits a ? - b i t  keycode t o  t h e  computer, which t h e n  t a k e s  appropr i a t e  a c t i o n  
corresponding t o  t h e  d a t a  prev ious ly  keyed i n t o  and d isp layed  on t h e  DSKY. 
A t  t h e  same t i m e ,  t h e  computer causes t h e  DSKY t o  blank or change t o  t h e  
next  d i sp l ay  i f  under program c o n t r o l .  Depression of t h e  ENTER key w i l l  
not  blank t h e  DSkT unless  t h e  proper  keycode i s  rece ived  by t h e  computer. 
Depression of o t h e r  keys may blank a l l  o r  p a r t  of t h e  DSKY, depending on 
t h e  s i t u a t i o n  ( i  . e . ,  a CLEAR key blanks t h e  d a t a  r e g i s t e r s ,  a VERB key 
blanks t h e  verb d i sp lay ,  and a PROCEED key w i l l  b lank  o r  change t o  t h e  
next  d i s p l a y ) .  
t h e  computer. 

All r equ i r e  proper  r e c e i p t  o f  information and ac t ion  by 

I n  t h e  f i r s t  ca se ,  t h e  depression of  t h e  PROCEED key i n s t e a d  of an 
ENTER would have caused t h e  symptoms and r e s u l t s  repor ted .  In  t h e  sec- 
ond case ,  i f  a Verb 46 w a s  keyed i n ,  only another  VERB key depression 
would have blanked t h e  DSKY without e n t e r i n g  t h e  da ta .  
i t y  would be en t ry  of a verb which causes n o  ac t ion  at  all o r  an a c t i o n  
which i s  undetec tab le .  Poss ib le  verbs which f i t  t h i s  category are V45E, 
V47E, V56E,  V66E, v 7 6 ~ ,  and V86E. 

Another p o s s i b i l -  

No hardware o r  sof tware f a i l u r e s  t h a t  could have caused t h e s e  condi- 
t i o n s  have been i d e n t i f i e d .  Procedural. e r r o r s  of t h e  t y p e  d iscussed  could 
have caused t h e  fa i lure  condi t ions .  However, t h e  crew cons iders  it m- 
l i k e l y  t h a t  such e r r o r s  were made. 

This  anomaly i s  closed.  

SURGE TANK SHUTOFF VALVE 

The r ep res su r i za t ion  of  t h e  surge t a n k  r equ i r ed  an excess ive  length  
o f  t i m e .  Nominal r e p r e s s u r i z a t i o n  w a s  achieved when t h e  crew repos i t i oned  
t h e  tank  shutof f  valve.  During t h e  systems debr i e f ing ,  t h e  crew s t a t e d  
t h a t  t hey  bel ieved no mechanical problems e x i s t e d  with t h e  valve bu t  t h a t  
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the.  deca l  marking w a s  misaligned with t h e  valve d e t e n t  p o s i t i o n .  Post-  
f l i g h t ,  t h e  valve p o s i t i o n s  were checked and found t o  be misa l igned  by 
30 degrees .  Spacecraf t  106 has been checked for proper  alignment.  

This  anomaly i s  closed.  

DOCKING RING SEPARATION CHARGE HOLDER 

One docking r i n g  sepa ra t ion  charge ho lde r  w a s  deformed and out of 
i t s  channel ,  extending s e v e r a l  inches beyond t h e  per iphery  o f  t h e  external  
tunne l  s t r u c t u r e  ( f i g .  1 2 ) .  
nylon r i s e r  l i n e s  during parachute  deployment. 

Such a conf igura t ion  might foul or c u t  t h e  

The charge holders  are two semic i r cu la r  s t ee l  r i n g s  a t t ached  at one 
end wi th  t h e  o t h e r  end f ree .  They normally remain i n  a channel about an 
inch deep on t o p  of t h e  remaining tunne l  s t r u c t u r e .  During ground tes t s  , 
t h e  free end of t h e s e  holders  occasional ly  came out  o f  t h e  channel but 
never  deformed t o  t h e  e x t e n t  experienced on Apollo 9 .  It i s  not  known 
whether t h e  deformation occurred during descent  or dur ing  recovery opera- 
t i o n s .  

A r e t a i n e r  s p r i n g  design ( f i g .  13) has demonstrated t h a t  during sep- 
a r a t i o n ,  it w i l l  r e t a i n  t h e  charge ho lde r  without  t h e  lunar module a t t ached .  
This design w i l l  be incorpora ted  on spacec ra f t  106. 

This anomaly i s  c losed .  

LUNAR MODULE 

DESCENT PROPULSION REGULATOR MANIFOLD PRESSURE DROP 

During t h e  f i r s t  30 seconds of t h e  f irst  descent  engine f i r i n g ,  t h e  
descent  propuls ion helium regu la to r  manifold p re s su re  decayed t o  180 p s i  
and recovered t o  a normal value of 240 p s i a .  All t empera ture ,  p re s su re ,  
and flow i n d i c a t i o n s  s u b s t a n t i a t e  a plugged h e a t  exchanger i n  t h e  super- 
c r i t i c a l  helium system ( see  f i g .  1 4 ) ;  t h e  plugging c l e a r e d  during t h e  
f i r i n g  (see f i g .  15), as ind ica t ed  by t h e  p re s su re  r ise  i n  t h e  s u p e r c r i t  
i c a l  helium tank  and t h e  r e t u r n  t o  normal r egu la t ed  p res su re .  

After t h e  s u p e r c r i t i c a l  helium s e r v i c i n g  at t h e  launch complex, t h e  
t ank  f i l l  and vent  quick-disconnects are purged wi th  helium t o  i n s u r e  
+L-+ A L -  a:-------&- --,. A-. 1 . ~ 4 ~ ~ ~  I.,.:..,.. -onnrra r n ~ -  -..-,-.- ~-i:..- 

i s  supp l i ed  from t h e  same regu la to r  t h a t  i s  supposed t o  main ta in  t h e  m a n -  
i f o l d  p re s su re  above 5 p s i g .  

V I I ~ I ,  ~ i i c  ~ U I C . R - C L L J C . V I I ~ ~ C L I , J  arr. UAJ U G L V L G  v ~ r u g  b w p p ~ u .  LUL p u  6~ ULLLIYJL 
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During t h e  LM-3 s e r v i c i n g ,  t h e  p re s su re  must have dropped t o  zero ,  
a l lowing a i r  t o  be drawn i n t o  t h e  manifold by condensing out t h e  incom- 
i n g  air  i n  t h e  s u p e r c r i t i c a l  helium t ank  hea t  exchanger. Tes t s  have shown 
t h a t  dropping t h e  manifold pressure  t o  zero  f o r  about 30 minutes w i l l  al- 
low air t o  be "cryo-pumped" i n t o  t h e  manifold t o  t h e  t a n k  hea t  exchanger,  
where it will f r e e z e  and block t h e  hea t  exchanger. The f r eez ing  process  
t r a n s f e r s  heat i n t o  t h e  s u p e r c r i t i c a l  helium t a n k ,  causing a p res su re  r i s e  
of about 90 p s i ,  very similar t o  what occurred dur ing  t h e  LM-3 top-off  
( s ee  f i g .  16 ) .  If no a i r  were in t roduced ,  t h e  tank  p res su re  would be  ex- 
pec ted  t o  r i s e  1 0  p s i  or l e s s .  

The ground support  equipment has been modif ied f o r  Apollo 10 and 
subsequent t o  i s o l a t e  t h e  purge system from t h e  manifold p re s su re  con- 
t r o l  system. Fur ther  y continuous p re s su re  r eco rd ing  wi th  proper  s c a l i n g  
w i l l  be employed on t h e  manifold.  Addit ional  equipment may b e  supp l i ed  
t o  provide t h e  c a p a b i l i t y  t o  t e s t  f o r  blockage of t h e  t a n k  hea t  exchanger. 
Serv ic ing  procedures us ing  t h e  new ground support  equipment conf igura t ion  
will be demonstrated. The new equipment and s e r v i c i n g  procedures w i l l  
t h e n  be shipped t o  t h e  launch s i t e  f o r  Apollo 1 0 .  

This  anomaly i s  closed.  

SUPERCRITICAL HELIUM PRESSURE DECAY 

The pressure  i n  t h e  s u p e r c r i t i c a l  helium t a n k  f o r  t h e  descent  pro- 
pu ls ion  system began decaying at 2.9 p s i / h r  immediately a f te r  shutdown 
of t h e  f i r s t  descent engine f i r i n g  and cont inued t o  decay u n t i l  s t ag ing .  
Because of heat t r a n s f e r  i n t o  t h e  t a n k ,  t h e  p re s su re  should a l w a y s  i n -  
c r ease  under no-flow condi t ions  ( f i g .  1 7 ) .  The p res su re  decay i s  ind ica-  
t i v e  of a leak of about 0 .1  l b / h r  from t h e  helium system. Analysis  of t h e  
da t a  i n d i c a t e  t h e  l e a k  w a s  upstream o f  t h e  so l eno id  valve and probably 
upstream of t h e  s u p e r c r i t i c a l  helium t ank  hea t  exchanger. 

The f l i g h t  conf igura t ion  of helium t a n k ,  squib  valve , b i m e t a l l i c  
f i t t i n g ,  and a s soc ia t ed  plumbing has not  been t e s t e d  t o g e t h e r  f o r  response 
t o  squib valve f i r i n g  shock ( f i g .  18)  o t h e r  t h a n  t h e  LM-1 f l i g h t ,  which 
showed no sign of leakage.  A t e s t  i s  be ing  run on t h e  LM-4 f l i g h t  con- 
f i g u r a t i o n  t o  determine whether o r  no t  t h e  components from t h e  t ank  t o  t h e  
f u e l  hea t  exchanger have s u f f i c i e n t  s t r e n g t h  margin f o r  thermal  v i b r a t i o n  , 
and squib  valve f i r i n g  shock. 

The LM-3 squib  valve d i f f e r e d  from t h e  LM-4 conf igura t ion  i n  t h a t  

The LM-4 f i t t i n g s  are e x t e r n a l l y  brazed  ( f i g .  19). 
t h e  LM-3 valve f i t t i n g s  were i n t e r n a l l y  b razed ,  prevent ing  proper  inspec-  
t i o n  of t h e  j o i n t .  
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Tes t ing  on t h e  LM-4 conf igura t ion  w i l l  be completed about Apr i l  13. 
I f  a f a i l u r e  occurs or measured stress l e v e l s  are excess ive ,  modifica- 
t i o n s  w i l l  be inco rpora t ed  on a second specimen. This  t e s t  should be 
completed about Apr i l  1 9 .  

This  anomaly i s  open. 

TRACKING LIGHT FAILURE 

The t r a c k i n g  l i g h t  became inopera t ive  s h o r t l y  a f t e r  s t a g i n g .  Pos- 
s i b l e  causes are vol tage  breakdown i n  t h e  f l a s h  head assembly, breakdown 
i n  t h e  high-voltage cab le ,  component f a i l u r e  i n  t h e  e l e c t r o n i c s  package, 
or vo l t age  breakdown i n  t h e  pulse-forming network. Based on f a i l u r e  
h i s t o r y ,  breakdown i n  t h e  pulse-forming network i s  considered t h e  most 
l i k e l y  cause of  t h e  f a i l u r e .  Tests  a r e  i n  progress  on a LM-4 t r a c k i n g  
l i g h t  t o  determine whether t h a t  conf igura t ion  can s t a n d  v i b r a t i o n ,  shock, 
vacuum, and thermal  stress of t h e  LM-4 mission. If t h e  u n i t  f a i l s  t h e  
mission s imula t ion ,  a t r a c k i n g  l i g h t  with a modified pulse-forming net-  
work now be ing  manufactured w i l l  be i n s t a l l e d  i n  LM-4. 
has improvements which should e l imina te  vol tage  breakdown under t h e  f l i g h t  
environment. 

The modified u n i t  

This  anomaly i s  open. 

PUSH-TO-TALK SWITCHES INOPERATIVE 

The Lunar Module P i l o t ' s  push-to-talk swi tches ,  l o c a t e d  on t h e  um- 
b i l i c a l  and on t h e  a t t i t u d e  c o n t r o l l e r ,  were inope ra t ive  a t  about 89 hours .  
The Lunar Module P i l o t  used t h e  VOX mode for  t r a n s m i t t i n g  for t he  remain- 
de r  of l u n a r  module opera t ions .  Fa i lu re  of both switches i s  not  probable .  
The common pa th  on e i t h e r  s ide  o f t h e  switches inc ludes  switch contac ts  
on t h e  audio s e c t i o n ,  connectors ,  and diodes i n  t h e  s i g n a l  processor  
assembly. 
w i r e )  i n  t h e  common w i r e  t o  t h e  p a r a l l e l  push-to-talk swi tches .  

The problem w a s  probably caused by a d i s c o n t i n u i t y  (broken 

The push-to-talk mode of communication is  i s o l a t e d  from t h e  VOX mode 
of  communication. I n  a d d i t i o n ,  switching t h e  backup push-to-talk mode 
w i l l  bypass most of t h e  common wir ing where the  f a i l u r e  may have occurred. 

A change f o r  t h e  Apollo Operations Handbook w i l l  i nc lude  malfunction 
t roub leshoo t ing  procedures t o  be used i f  t h e  problem r e c u r s .  



ABORT GUIDANCE WARNING LIGHT 

During t h e  t h i r d  manning, a cau t ion  and warning alarm occurred at 
a c t i v a t i o n  of t h e  abor t  guidance system. 
t i o n  means t h a t  one of t h e  fol lowing condi t ions  i s  p r e s e n t :  

The cau t ion  and warning ind ica-  

1. The 12-V dc power supply vol tage  i s  out of l i m i t s .  

2 .  The 28-v dc power supply vol tage  is  out  of  limits. 

3. The ac power supply vol tage  i s  out of  l i m i t s .  

4.  The abor t  e l e c t r o n i c s  fails  a s e l f - t e s t .  

5 .  An overtemperature e x i s t s  i n  t h e  abor t  e l e c t r o n i c s .  

6.  One of t h e  monitoring c i r c u i t s  ( i n s t rumen ta t ion )  of t h e  f i v e  
previous items has malfunctioned. 

'The s p e c i f i c a t i o n  l i m i t s  f o r  alarms and t h e  ope ra t ing  s p e c i f i c a t i o n  
l i m i t s  o f  t h e  parameters have s u f f i c i e n t  spread  t h a t  an out-of-specif ica-  
t i o n  condi t ion would have caused a malfunction of t h e  abor t  guidance sys- 
t e m .  

The most l i k e l y  cause of t h e  anomaly w a s  e i t h e r  a shor t ed  o r  broken 
w i r e  between t h e  abor t  e l e c t r o n i c s  assembly and t h e  s i g n a l  condi t ion ing  
e l e c t r o n i c s  assembly (26 gage wires with seven s p l i c e s ) ,  a f a i l u r e  w i t h i n  
a s i g n a l  condi t ioning e l e c t r o n i c s  assembly, or a fa i lure  i n  t h e  caut ion  
and warning system. 

The f i v e  abor t  guidance warning parameters i n  LM-4 were measured 
and v e r i f i e d t o  be w i t h i n  s p e c i f i c a t i o n  l i m i t s ,  wi th  s u f f i c i e n t  separa- 
t i o n  between t h e  ope ra t ing  l i m i t s  and t h e  cau t ion  and warning limits. 

T h i s  anomaly is c losed .  

NO I N D I C A T I O N  OF TAPE RECORDER OPEMTING 

The Lunar Module P i l o t  r epor t ed  t h a t  t h e  t a p e  recorder  ( d a t a  s t o r -  
age e l ec t ron ic s  assembly) w a s  not  ope ra t ing  proper ly  wi th  t h e  Lunar Mod- 
u l e  P i l o t  i n  t h e  VOX mode. Analysis of t h e  t a p e  i n d i c a t e s  t h a t  t h e  
Commander's audio cen te r  w a s  configured f o r  intercommunications ( "hot" 
microphone), and t h e  t a p e  recorder  w a s  running cont inuously,  as it should 
have been. Review of t h e  voice  recorded i n d i c a t e s  t h a t  no anomaly e x i s t e d .  
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A gray i n d i c a t i o n  on t h e  f l a g  i s  a proper  ope ra t ion  i n d i c a t i o n  only 
f o r  t r a c k  1 of t h e  fou r  t r a c k  t ape .  If no modulation i s  p resen t  on 
t r a c k  1, t h e  f l a g  w i l l  b e  "barber  pole" while  record ing  on t h e  o t h e r  
t h r e e  t r a c k s .  

The Apollo Operations Handbook has been changed t o  c l e a r l y  desc r ibe  
t h e  ope ra t ion  of t h e  f l a g  i n d i c a t o r  a s s o c i a t e d  wi th  t h e  fou r  voice  t r a c k s .  

This anomaly i s  closed.  

B I N D I N G  OF FORWARD HATCH AND FAILURF GF DOOR STOP 

The crew repor t ed  t h a t  when t h e  forward ha tch  w a s  opened f o r  extra- 
veh icu la r  a c t i v i t y ,  i t  tended t o  bind on t o p  and had t o  be  pushed down- 
ward t o  open it. Also, t h e  door would not  s t a y  open. Figure 20 shows 
t h e  p o t e n t i a l  ha tch  i n t e r f e r e n c e  poin ts  t h a t  could have caused t h e  bind- 
ing. 

Inspec t ion  on LM-5 showed t h a t  t h e  veh ic l e  f r o n t  face  b l anke t  above 
and around t h e  ha tch  opening protrudes below t h e  veh ic l e  f i x e d  s t r u c t u r e  
s h i e l d i n g  ( i n  an area where 0.250-inch c learance  should  e x i s t ) .  
t r u s i o n  i s  i n  t h e  pa th  of and i n t e r f e r e s  wi th  t h e  ha tch  s h i e l d  l i p .  
w i l l  be in spec ted  f o r  similar condi t ions .  Correct ive ac t ion  w i l l  be  t o  
run a s t r i p  of  t a p e  between t h e  vehic le  s t r u c t u r e  and s h i e l d  t o  r e t a i n  t h e  
b l anke t  and prevent  i t  from sagging i n t o  t h e  hatch opening. 

This  pro- 
LM-4 

The door s t o p  (snubber)  i s  a t tached  t o  t h e  door and i s  designed t o  
r i d e  aga ins t  a Velcro pa tch  on t h e  f l o o r ,  thereby  hold ing  t h e  door open. 
The door s t o p  d id  not  work i n  f l i g h t .  Floor  s h i f t  relative t o  t h e  door 
s top  i n  zero-g i s  being s t u d i e d  t o  determine whether t h e  door s t o p  can 
proper ly  r i d e  on t h e  Velcro pa tch .  

This anomaly i s  open. 

HIGH CABIN NOISE LEVEL 

The n o i s e  l e v e l  i n  t h e  cabin  w a s  t o o  h igh .  The primary no i se  sources  
were t h e  cab in  f a n s ,  g lycol  pumps, and suit compressors. 
ments were made on LM-8 with t h e  glycol  pumps and suit  compressors operat-  
ing.  The worst  source w a s  found t o  be t h e  g lyco l  pumps. The pumps couple 
acous t i c  energy i n t o  t h e  g lyco l  l i n e s  and t h e n  t o  t h e  p re s su re  vessel a t  
p e n e t r a t i o n  p o i n t s .  

Noise measure- 

The pressure  v e s s e l  t h e n  ampl i f ies  t h i s  energy.  
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F lex ib l e  couplings a r e  be ing  s t u d i e d  as a means of minimizing acous- 
t i c  coupling between t h e  pumps and l i n e s .  Tests w i l l  be performed i n  LM-8 
t o  determine t h e i r  e f f e c t i v e n e s s .  A change t o  t h e  Apollo Operat ions Hand- 
book has been made t o  use  only one cab in  fan and t h e n  only when cool ing  i s  
requi red .  

No hardware change w i l l  be  made f o r  Apollo 10 ,  as most of t h e  mission 
i s  conducted with helmets on. Hardware changes are be ing  considered f o r  
Apollo 11, as t h e  crew w i l l  be r equ i r ed  t o  s l e e p  while  on t h e  lunar sur- 
f a c e .  

This anomaly i s  open. 

STRUCTURAL CONTACT AT S-IC SHUTDOWN 

Data ind ica t e  t h a t  t h e  l a t e r a l  loads  in t roduced  at S-IC shutdown 
caused t h e  helium d i f f u s e r  f lange  on t h e  descent  p r o p e l l a n t  tank  t o  con- 
t a c t  t h e  shee t  metal f lange  of t h e  upper deck ( s e e  f i g .  2 1 ) .  Analysis 
has shown t h a t  t h e  contact  would not  damage e i t h e r  t h e  upper deck s h e e t  
metal  f l ange  o r  t h e  heavy d i f f u s e r  f lange  or t a n k  boss .  Analysis a l so  
shows t h a t  t h e  t ank  and plumbing are not  over -s t ressed  under t h i s  con- 
d i t i o n .  The lower weight of LM-4, i n  conjunct ion wi th  t h e  s-IC expected 
shutdown condi t ions ,  w i l l  produce less  d e f l e c t i o n  f o r  Apollo 10 than  w a s  
experienced on Apollo 9. Fur ther  s t u d i e s  are underway f o r  Apollo 11 
weights and shutdown t r a n s i e n t s .  

This anomaly i s  c losed  f o r  Apollo 10. 

DATA ENTRY AND DISPLAY ASSEMBLY OPERATOR ERROR LIGHT 

The d a t a  e n t r y  and d i sp lay  assembly ope ra to r  e r r o r  l i g h t  was i l l u m i -  
na t ed  f requent ly  during t h e  mission and had t o  be ex t inguished  by depres- 
s i o n  of t h e  CLEAR pushbutton. The depression of t h e  bu t ton  would b lank  
t h e  d i s p l a y .  The opera tor  e r r o r  l i g h t  would go out  b u t  would r e t u r n  upon 
r e l e a s e  o f  t h e  CLEXR but ton .  Four or f i v e  depressions of t h e  but ton  
would be requi red  t o  ex t ingu i sh  t h e  l i g h t .  

The most l i k e l y  cause of t h e  condi t ion  w a s  a f a i l u r e  of a contac t  
o f  one of  t h e  two switches i n  t h e  CLEAR pushbutton. A failure o f  t h e  
no. 1 contac t  t o  c lose  would prevent  t h e  abor t  e l e c t r o n i c s  assembly from 
rece iv ing  a CLEAR d i s c r e t e ,  while  t h e  no. 2 contac t  would func t ion  nor- 
mal ly ,  causing t h e  d a t a  e n t r y  and d i sp lay  assembly t o  perform CLEAR opera- 
t i o n s ,  t h a t  i s ,  blank d i s p l a y s ,  r e s e t  ope ra to r  e r r o r  l o g i c ,  e t c .  The 
above condi t ions result i n  t h e  computer remaining i n  t h e  readout  mode 
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and, consequently,  sending SHIFT d i s c r e t e s  t o  t h e  data e n t r y  and d i sp lay  
assembly. 
CLEAR mode w i l l  cause t h e  opera tor  error l i g h t  t o  b e  i l l umina ted .  

The sending of SHIFT d i sc re t e s  whi le  t h e  assembly i s  i n  t h e  

The two switches a s soc ia t ed  with t h e  p a r t i c u l a r  CLEAR b u t t o n  had a 
p r e f l i g h t  h i s t o r y  of problems. 
no t  c l o s i n g  s imultaneously and/or  t h e  pushbutton not  depress ing  f u l l y .  
The condi t ions  involved with t h e  p r e f l i g h t  d i screpancies  w i l l  be  explored  
f u r t h e r .  However, no change w i l l  be made t o  LM-4. 

The problems cons i s t ed  of t h e  two switches 

This  anomaly i s  closed.  

ASCENT PROPULSION HELIUM PRESSURE 

At t h e  start  of t h e  second ascent propuls ion f i r i n g ,  t h e  helium 
p r e s s u r e  t o  t h e  p rope l l an t  tanks regula ted  at about 177 p s i a  i n s t e a d  of 
t h e  expected va lue  of 185 p s i a .  
s u r e  inc reased  from 176 t o  180 ps i a .  

A t  290 seconds i n t o  t h e  f i r i n g ,  t h e  pres- 

Four aspec ts  of t h e  problem must  b e  considered:  

1. The lockup pressure  w a s  about 190 p s i a  before  and af ter  t h e  fir- 
i n g  - This sat isf ies  t h e  normal lockup of t h e  primary r e g u l a t o r  i n  l e g  I ,  
i n d i c a t i n g  t h a t  l e g  I had a t  least some flow c a p a b i l i t y .  

2 .  The l e v e l  of r egu la t ion  during flow w a s  about 177 p s i a  up t o  
about 300 seconds - This regula ted  p res su re  could have been c o n t r o l l e d  
by e i t h e r  t h e  primary r egu la to r  i n  l e g  I1 or t h e  primary r e g u l a t o r  i n  
l e g  I if t h a t  r e g u l a t o r  down-shifted around 8 p s i  under flow condi t ions .  

3. During t h e  regula ted  flow per iod ,  t h e  r egu la t ed  p res su re  dropped 
about 1 p s i  over 300 seconds - The c h a r a c t e r i s t i c  r egu la t ion  pressures  
decrease  wi th  a decrease i n  supply p re s su re  f o r  t h e  primary l e g  I regu- 
l a t o r .  I n  300 seconds,  about a 1-ps i  p re s su re  drop would be expected for 
t h i s  r e g u l a t o r .  On t h e  o the r  hand, t h e  primary r egu la to r  i n  l e g  I1 had 
i n c r e a s i n g  r e g u l a t i o n  pressures  with a decreasing supply p re s su re  of  
about 1 p s i  i n  300 seconds. These f a c t s  suggest  t h a t  t h e  primary regu- 
l a t o r  i n  l e g  I w a s  c o n t r o l l i n g  t h e  flow up t o  about 300 seconds.  

4. A t  about 300 seconds, t h e  r egu la t ed  p res su re  increased  3 t o  
4 p s i  - This suggests  a t  least  one of four  condi t ions :  

a. The primary r egu la to r  i n  l e g  I w a s  c o n t r o l l i n g  (wi th  a down- 
downshift i n  r egu la t ion )  , and t h e  down-shift w a s  p a r t i a l l y  co r rec t ed .  



b .  
u p s h i f t  i n  r egu la t ion .  This i n d i c a t e s  a malfunct ion i n  t h e  primary 
r egu la to r .  

The primary r e g u l a t o r  i n  l e g  I1 w a s  c o n t r o l l i n g  and had a n  

c .  The primary r e g u l a t o r  i n  l e g  I1 w a s  c o n t r o l l i n g ,  and t h e  
primary r e g u l a t o r  i n  l e g  I s t a r t e d  t o  c o n t r o l  b u t  under down-shifted 
condi t ions .  

d. The primary r e g u l a t o r  i n  l e g  I w a s  c o n t r o l l i n g  under down- 
s h i f t e d  r egu la t ion .  The primary r e g u l a t o r  i n  l e g  I1 a l s o  s t a r t e d  t o  
supply flow because of t h e  c h a r a c t e r i s t i c s  of t h e  two r e g u l a t o r s  
reaching t h e  same con t ro l  p re s su re .  Tests have shown t h a t  under 
t h e s e  condi t ions,  a r ise  i n  r egu la t ed  p res su re  can be  expected.  

Any of  t hese  cons idera t ions  po in t  out a f a i l u r e  i n  t h e  primary regu- 
l a t o r  of l e g  I t o  maintain expected r egu la t ion  p res su res .  I tem 4b can be  
ru l ed  ou t  i f  two f a i l u r e s  of d i f f e r e n t  types  i n  each of t h e  primary regu- 
l a t o r s  can be ignored.  

The aspects  of items 1 through 4 i s o l a t e  t h e  problem t o  t h e  primary 
r e g u l a t o r  i n  l e g  I ,  cha rac t e r i zed  by a down-shift i n  r e g u l a t i o n  which may 
or may not  have p a r t i a l l y  co r rec t ed  during t h e  f i r i n g .  

Seve ra l  poss ib l e  f a i l u r e s  w i t h i n  t h e  r e g u l a t o r  could  have caused a 
down-shift.  
t u a l  e f f e c t  on t h e  r egu la t ion  p res su re .  These r e s u l t s  a r e  expected by 
Apr i l  19.  The p resen t ly  i d e n t i f i e d  types  of f a i l u r e  which can cause a 
down-shift i n  r egu la t ion  a r e  not  de t r imen ta l  t o  t h e  ope ra t ion  of t h e  as- 
cent  propuls ion system. Consequently, no hardware changes a r e  a n t i c i p a t e d  
f o r  Apollo 10 .  

These will be s imula ted  on a r e g u l a t o r  t o  determine t h e  ac- 

This anomaly i s  open. 

ROUGH DESCENT ENGINE THROTTLING 

During the  second descent  engine f i r i n g ,  t h e  engine w a s  rough at 
about 27 percent  t h r o t t l e  f o r  a few seconds,  t hen  s e t t l e d  out  and opera ted  
smoothiy during t h e  remainder of t h e  f i r i n g .  The da ta  dur ing  t h e  rough 
pe r iod  showed a r ise  i n  t h e  ox id ize r  i n t e r f a c e  p re s su re ,  followed by a 
r i s e  i n  t h e  f u e l  i n t e r f a c e  p re s su re ,  and both subsequent ly  r e t u r n i n g  t o  
t h e  normal pressure .  During t h i s  t ime pe r iod ,  t h e  engine chamber pres -  
s u r e  f luc tua ted ,  causing t h e  roughness.  

Tes t s  have shown t h a t  with helium d e l i b e r a t e l y  in t roduced  i n t o  t h e  
l i n e ,  t h e  i n t e r f a c e  pressures  i n c r e a s e  as t h e  gas passes  t h e  t h r o t t l e  
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assembly. The t h r o t t l e d  a r e a  operates at c a v i t a t i n g  p res su res ,  g iv ing  
r i s e  t o  a pressure  inc rease  as t h e  helium passes  through t h e  a rea .  
v a r i a t i o n  of i n t e r f a c e  pressures  and t h e  b leeding  of helium i n t o  t h e  in-  
j e c t o r  r e s u l t  i n  f l u c t u a t i o n  i n  t he  engine chamber p re s su re .  These t e s t  
r e s u l t s  match very c lose ly  t h e  f l i g h t  da t a  dur ing  t h e  engine roughness. 

The 

The helium i n  t h e  p rope l l an t  tanks could e n t e r  t h e  p rope l l an t  l i n e s  
under c e r t a i n  condi t ions  of acce le ra t ion .  However, a "zero-g" cup over 
t h e  l i n e s  i n s i d e  t h e  p rope l l an t  tank g r e a t l y  reduces t h e  l i k e l i h o o d  of 
helium g e t t i n g  i n t o  t h e  feed l i n e s .  

I n  any event ,  t e s t s  have demonstrated t h a t  i n g e s t i o n  of helium i n t o  
t h e  engine i n  t h i s  manner has no detr imental  e f f e c t  on t h e  system. How- 
ever ,  i f  helium should g e t  i n t o  the  l i n e ,  t h e  engine may f i re  roughly 
sometime during t h e  f i r s t  s e v e r a l  seconds of a f i r i n g .  

This anomaly i s  closed.  

GOVERNMENT-FURNISHED EQUIPMENT 

A I R  BUBBLES I N  LIQUID COOLED GARMENT 

A f t e r  t h e  Lunar Module P i l o t  removed h i s  l i q u i d  cooled garment on 
ex t r aveh icu la r  a c t i v i t y  day, he noted many air  bubbles en t r a ined  i n  t h e  
l i q u i d  tubes .  

The p r e f l i g h t  charging procedure f o r  t h e  p o r t a b l e  l i f e  support  sys- 
tem has been reexamined f o r  t h e  p o s s i b i l i t y  of a i r  inc lus ion  i n t o  t h e  
system during charging,  and t h e  p o s s i b i l i t y  w a s  e l imina ted .  The a i r  most 
probably en tered  t h e  system during connection o f  t h e  p o r t a b l e  l i f e  sup- 
po r t  system t o  t h e  l i q u i d  cooled garment i n  t h e  p re s su r i zed  l u n a r  module 
cabin .  Because of t h e  l o c a t i o n  of t h e  coolant  make-up l i n e  f o r  t h e  por- 
t a b l e  l i f e  support  system, when the  t o t a l  p re s su re  i n  t h e  l i q u i d  cooled 
garment i s  l e s s  t han  t h a t  i n  t h e  por tab le  l i f e  support  system, air i s  
inges t ed  through t h e  sublimator i n t o  t h e  coolant  loop.  A design change 
t o  t h e  po r t ab le  l i f e  support  system t o  e l imina te  t h i s  problem i s  i n  pro- 
cess and w i l l  be  ava i l ab le  f o r  t h e  Apollo 11 hardware ( s e e  f i g .  2 2 ) .  This 
change w i l l  r e l o c a t e  t h e  make-up l i n e  t o  t h e  upstream s i d e  of t h e  water  
shu to f f  and r e l i e f  valve.  
water  i n s t e a d  of gas.  

Any pressure make-up w i l l  be  rep len ished  with 

This anomaly is  closed.  
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STOWAGE OF OXYGEN PURGE SYSTEM PALLET 

The crew could not  i n s e r t  t h e  locking p i n  through t h e  l u n a r  module 
bulkhead s t r u c t u r e  i n t o  t h e  oxygen purge system p a l l e t  when restowing t h e  
purge system and p a l l e t .  The l o c a t i o n  of t h e  hole  i n  t h e  bulkhead b racke t  , 
adjacent  s t r u c t u r e ,  l i g h t i n g ,  and angle  of i n s e r t i o n  caused d i f f i c u l t y  i n  
a l i g n i n g  and i n s e r t i n g  t h e  p i n .  
t h i s  k ind  of  p a l l e t  w i l l  he used and t h e  only mission on which t h e  oxygen 
purge system w i l l  b e  stowed i n  t h i s  l o c a t i o n .  
used on LM-4 and LM-5 t o  hold  t h e  po r t ab le  l i f e  support  system by t h e  re- 
charge s t a t i o n ,  where t h e  l i g h t i n g  and alignment access  a r e  good. 

This mission w a s  t h e  only one on which 

The same t y p e  p i n  w i l l  be  

This anomaly i s  closed.  

LIGHTING FOR CREWMXV OPTICAL ALIGNICENT SIGHT 

C r e w  comments i n d i c a t e d  t h a t  during docking a t  99 hour s ,  t h e  b r i g h t -  
ness  of t h e  background and t h e  s u n l i t  command module "washed out'' t h e  
r e t i c l e  image i n  t h e  l u n a r  module crewman o p t i c a l  alignment s i g h t .  This  
problem w a s  caused by t h e  n e u t r a l  dens i ty  f i l t e r ,  which w a s  housed i n  t h e  
b a r r e l  assembly t o  l i m i t  b r i g h t n e s s  of  t h e  r e t i c l e  p a t t e r n .  This  f i l t e r  
w i l l  be  replaced with a d i f f u s e r  g l a s s ,  and an e x t e r n a l  snap-on f i l t e r  
w i l l  be provided f o r  attachment over t h e  forward end of t h e  b a r r e l .  With 
t h e  f i l t e r  removed, t h e  b r igh tness  of t h e  r e t i c l e  p a t t e r n  i s  inc reased  t o  
a l low t h e  r e t i c l e  image t o  be v i s i b l e  aga ins t  a 10 000 t o  16  000 foot -  
lambert  g l a r e  background. This change w i l l  be  implemented on Apollo 1 0 .  

This anomaly i s  closed.  

OXYGEN PURGE SYSTEM LIGHT 

The checkout l i g h t  on t h e  Commander's oxygen purge system became 
e r r a t i c  during t h e  f l i g h t  and f a i l e d  t o  come on during p repa ra t ions  f o r  
rendezvous. An examination of  a l l  poss ib l e  condi t ions  which could have 
caused t h e  checkout l i g h t  t o  fa i l  i n d i c a t e s  t h a t  t h e  main power switch 
a c t u a t o r  mechanism d i d  not c lose  t h e  switch.  Changes inco rpora t ed  i n t o  
t h e  a c t u a t o r  mechanism for Apollo 10 and subsequent are: 

1. Change t y p e  of Teflon i n s e r t  material i n  t h e  f l e x i b l e  cable  

2 .  Change t o  a swivel  j o i n t  i n  t h e  f l e x i b l e  cable  at t h e  oxygen 
purge system i n t e r f a c e  
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3. Inc rease  cam rise on switch a c t u a t o r  cam 

4. Bond switch a c t u a t o r  cam t o  s l i de  

5 .  Bond switch i n  p l ace  a f t e r  adjustment .  

This  anomaly i s  closed.  
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F igure 2.- Cross section of reaction control system isolat ion valve. 
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Figure 12.- Top o f  tunnel structure after recovery. 
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Figure 22.-  Air  in liquid cooled garment at time of connection to PLSS. 


